CHAPTER III OBSERVED VERTICAL TEMPERATURE GRADIENTS
The temperature of the surface air is well known at many places and at various heights, from sea level up to about 6 kilometers. But the temperature records obtained by the aid of kites and balloons, both manned and free, show that the mountain air temperatures generally differ materially from the temperature of the free air at the same height and latitude.
According to Hann and Stiring,1 the average temperature of the surface decreases approximately at the rate of 1° C. per each 180 meters, 200 meters, and 250 meters increase of height on mountains, hills, and plateaus, respectively. In the free atmosphere, however, the result is quite different. Here the decrease of temperature with increase of altitude, except at very great heights is, roughly, the same at most
bs of the world, for the reason explained below.
The records obtained by kites, manned balloons, and sounding balloons all agree, of course, so far as they apply to the same levels, but as the free or sounding balloon, with its automatically registering apparatus, has gone far higher than either manned balloons or kites, and as ascensions by it have been quite numerous, only the records thus obtained are considered in what follows. Again, and for the sake of still further uniformity, the first part of the discussion is confined to those records which were obtained at Munich, Strassburg, Trappes, and Uccle, four European stations of about the same latitude and more or less similar climates. The records of vertical temperature distribution have been divided also according to season, winter (December, January, February, and March) and summer (June, July, August, and September), and prevailing type of weather, or, to be more exact, the height of the barometer, high, low, and neutral. Spring and fall observations have been omitted owing to the transitional nature of these seasons, or the overlapping and confusion at these times of summer and winter conditions. Average Vertical Distribution of Temperature during Summer and during Winter.—When these data were assembled, the middle of 1918, all the available records of the stations mentioned were used, 185 winter records and 231 summer records. A larger number of flights would, of course, furnish a somewhat more reliable average, but, as the several stations gave substantially the same results, it would seem that no great

